New approach to in situ quantification of ovarian gene expression in rat using a laser microdissection technique: relationship between follicle types and regulation of inhibin-alpha and cytochrome P450aromatase genes in the rat ovary.
The recently developed laser microdissection (LMD) technique makes it possible to quantify local gene expression in the target cells of various tissues. Using the LMD technique, this study aimed at comparing the amounts of mRNAs encoding the inhibin-alpha subunit and cytochrome P450 aromatase (P450(arom)) in granulosa cells between preantral and antral follicles in immature rat ovaries. Serial frozen sections of the ovaries from 24-day-old female Wistar rats were made and 30 healthy preantral (100-200 microm maximum diameter) and ten healthy antral ( > 300 microm maximum diameter) follicles were selected in each ovary based on morphological examinations, including immunohistochemistry for inhibin-alpha, in sections adjacent to those used for LMD. The amounts of mRNAs encoding inhibin-alpha subunit and P450(arom) were quantified by real-time polymerase chain reaction (PCR). While the amount of P450(arom) mRNA in the granulosa cell layers from the antral follicles was about 12-times higher than that in the preantral follicles, no difference in the amount of inhibin-alpha mRNA was found between these two types of follicles. Thus, the LMD technique allowed the in situ quantification of gene expression in the ovary and revealed that each granulosa cell expresses a stable amount of inhibin-alpha subunit mRNA independently of antral formation in immature rat ovaries.